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@ A construction for milking animals.

@ A construction for milking animals comprises
one or more milking units (1) connected to a ring
line (2) in which a milk tank (3) is incorporated. Near
the connection of the discharge outlet of the milk
tank (3) to the ring line (2), a pump (12) is incor-
porated in the ring line (2) for circulating milk or
rinsing fluid flowing from the milk tank (3). Taken in
the direction of flow, there is incorporated in the ring
line (2) behind the pump (12), relatively close to the
pump (12), a three-way valve (15) to which is con-
nected a line (22) which is fed back to the milk tank
(3). At the end of this line (22) there is present a
spray nozzle (21), whilst via this line (22) rinsing fluid
flowing from the milk tank (3) can be directly cir-
culated with the aid of the pump (12) without passing
through the entire ring line (2).
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The present invention relates to a construction
for milking animals, comprising one or more milk-
ing units connected to a ring line in which a milk
tank is incorporated, whilst, near the connection of
the discharge outlet of the milk tank to the ring line,
a pump is incorporated in the ring line for circulat-
ing milk or rinsing fluid.

The invention has for its object to implement
the construction in such a manner that a lower
pump power may suffice. According to the inven-
tion, the above-described construction for milking
animals is therefore characterized in that, taken in
the direction of flow, there is provided in the ring
line behind the pump, a three-way valve to which is
connected a rinsing fluid line at the end of which
rinsing fluid line spraying means are provided for
cleaning the interior side of the milk tank. In this
constructiom the ring line may have a length ex-
ceeding the length of the rinsing fluid line. The
advantage of this construction is that for the pur-
pose of the cleaning the milk tank, a rinsing fluid
ring line of a reduced length is sufficient, which will
result in a better cleaning system and/or a lower
pump power.

In an advantageous embodiment in accordance
with the invention, a milking unit is connected,
taken in the direction of flow, to the ring line in a
point behind the three-way valve. Consequently,
the length of the ring line, through which the milk is
transferred to the milk tank, becomes fully indepen-
dent of the shortened rinsing fluid ring line to be
used for cleaning the milk tank.

According to the invention, a non-return valve
is incorporated between the pump and the three-
way valve, whilst between the non-return valve and
the three-way valve an air inlet valve is included in
the ring line for the purpose of removing milk or
rinsing fluid from the ring line or the line connected
fo the spray nozzle. After cleaning of the milk tank,
all the rinsing fluid must be removed from the
shortened rinsing fluid ring line. Using the air inlet
valve, the line connected to the spray nozzle is
emptied, whilst the rinsing fluid present in the milk
tank will be discharged, e.g. to the sewer, via the
discharge connection of the milk tank and with the
aid of a valve which, taken in the direction of flow,
is positioned just before the pump. Also when the
ring line to which the milking units are connected is
fo be cleaned, the entire ring line can be emptied
afterwards with the aid of the air inlet valve and the
fluid in the milk tank can be removed in the afore-
mentioned manner; a relatively low pump power
will be sufficient to clean the ring line.

Using the afore-mentioned three-way valve,
milk or a rinsing fluid can on the one hand be
circulated through the entire ring line, whilst on the
other hand cleaning the milk tank itself can be
realized via the shortened ring line with the spray
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nozzle. In accordance with the invention, switching
of the three-way valve can be effected by means of
a computer-produced signal. This might be effec-
ted immediately after the milk tank has been emp-
tied and after the fact that the milk tank is empty
has been reported to the computer. The use of a
computer for this purpose will of course be easy
when this computer is already available, which is
the case when, in accordance with the invention,
the milking unit operates automatically and co-
operates with an animal identification system,
whilst the computer of the automatic milking unit
and/or of the animal identification signal supplies
signals for controlling the milking and cleaning pro-
cedures, more in particular for the control of the
said pump, three-way valve and air inlet valve
incorporated in the ring line. The construction, in
which more specifically the three-way valve is
switched under the control of a computer, can be
advantageously employed in such an automatically
operating milking system, in which system a milk-
ing unit then comprises more in particular a robot
for the automatic connection of the teat cups to the
teats of an animal to be milked. Especially when
such a robot is used, the entire milking and clean-
ing procedure can be effected without any action
by the farmer.

For a better understanding of the invention and
to show how the same may be carried into effect,
the invention will now be described in greater detail
with reference to the accompanying drawing which
schematically illustrates the construction for milking
animals in accordance with the invention. Before
giving this description, it can be noted that it is
known that during milking, the milk obtained by
means of a milking unit is transferred to the milk
tank via the ring line. So as to keep the milk
flowing to the milk tank in motion to prevent milk
residues from settling in the ring line, the milk is
circulated from the tank through the ring line at a
relatively low speed. The milk tank is usually emp-
tied a few times per week and cleaned. To that
end, a rinsing fluid is passed into the ring line and
from there to the tank, whereafter this rinsing fluid
is circulated in the ring line by means of the pump.
For an adequate cleaning of the interior side of the
milk tank, in which use is made of spraying means,
it is highly desirable for the rinsing fluid to be
circulated by the pump through the ring line at a
relatively high speed, which requires a consider-
ably higher pump power than is required for cir-
culating the milk through the ring line and the milk
tank.

The Figure shows a milking unit 1 connected fo
a ring line 2, in which a milk tank 3 is incorporated.
The milking unit 1 comprises four teat cups 4
which are to be connected to the teats of an animal
to be milked, of which teat cups 4 the milk tubes 5
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are passed to a milk meter 6 constituted by a
collecting glass. The milk tubes 5 are provided with
shut-off implements 7 which are each used to close
a milk tube by pinching or otherwise, as soon as
the vacuum in a corresponding teat cup has fallen
out. The teat cups 4 can be connected to the teats
of an animal to be milked with the aid of a robot
23, in which case this robot 23 has a robot arm
which serves as a carrier for the teat cups 4. In this
situation, the milking robot 23 is controlled by a
computer 24. From the collecting glass 6, the milk
obtained is fransferred to the ring line 2. To that
end, the lower end of the collecting glass 6 is
connected via a valve 8 to a pump 9. By means of
the pump 9, the milk is pumped into the ring line
via the three-way valve 10 and the non-return valve
11. A plurality of milking units may, of course, be
connected to the ring line 2; the drawing shows the
pump 9', the three-way valve 10' and the non-
return valve 11', via which units milk may be trans-
ferred from the collecting glass of a second milking
unit to the ring line 2.

In the ring line 2, near the point of connection
of the outlet of the milk tank 3 to the ring line 2, a
pump 12 is incorporated, by means of which milk
can be circulated through the ring line 2 in order fo
keep the milk in the milk tank in motion and to
prevent milk residues from settling in the ring line
2. Behind the pump 12, taken in the direction of
flow, there are incorporated in the ring line 2,
relatively close to the pump 12, arranged one after
the other, a non-return valve 13, an air inlet valve
14 and a three-way valve 15. Just before the pump
12, a valve 16 is provided between the discharge
outlet connection of the milk tank 3 and the pump
12. The milk tank can be emptied via this valve 16,
whilst milk contained in the ring line 2 can be
removed with the aid of the air inlet valve 14 and
via the valve 15.

For cleaning the entire system there are a
plurality of provisions, which render it possible to
clean a milking unit individually, to clean the overall
ring line separately and to clean the interior of the
milk tank separately. For cleaning the collecting
glass 6 and the discharge line thereof, a closed
circuit is provided, which circuit is formed by a
rinsing fluid reservoir 17, a line leading from there
via a valve 18 to the collecting glass 6, the valve 8,
the pump 9, the three-way valve 10 and a line
which from this three-way valve 10 is fed back to
the rinsing fluid reservoir 17. When the valves 18
and 8 are in the open state, rinsing fluid can be
sucked-up with the aid of the pump 9 from the
rinsing fluid reservoir 17 and be circulated. So as
fo enable also cleaning of the teat cups 4, a by-
pass line is present, which from the rinsing fluid
reservoir 17 extends, via a valve 19 to a cleansing
block 20, to which the teat cups are connected

15

20

25

30

35

40

45

50

55

after milking, and from there to the collecting glass
6 via the milk tubes 5. The rinsing fluid sucked-up
by the pump 9 is not only passed directly to the
collecting glass 6 via the valve 18, but also to the
collecting glass 6 via the valve 19, the cleansing
block 20, the teat cups 4 and the milk tubes 5.
Each milking unit can consequently be cleaned
separately with the aid of the pump 9. By switching
the three-way valve 10, the rinsing fluid sucked-up
by the pump 9 can also be transferred to the ring
line 2. After a predetermined quantity of rinsing
fluid has been pumped into the ring line 2 and from
there into the milk tank 3, the rinsing fluid can be
pumped by the pump 12 through the entire ring
line 2, while after some time it can be discharged
via the valve 16, e.g. to the sewer. The milk tank 3
can be cleaned independently of the cleaning op-
eration of the ring line 2. For that purpose, a spray
nozzle 21 is disposed high up in the tank, which
spray nozzle is connected to the three-way valve
15 via a line 22. By switching the three-way valve
15, the ring line 2 is interrupted and a ring line of a
shorter length is established, as a result of which
the rinsing fluid present in the milk tank can di-
rectly be fed back to the milk tank 3, i.e. without
flowing through the ring line 2, with the aid of the
pump 12 via the non-return valve 13, the three-way
valve 15, the line 22 and the spray nozzle 21, the
interior walls of the milk tank 3 being cleaned with
the aid of the spray nozzle 21. Since the line 22 to
the spray nozzle 21 is very much shorter in com-
parison to the length of the ring line 2, a relatively
low pump power may be used because of the
resultant much lower resistance losses, and yet an
adequate pressure on the rinsing fluid is obtained
fo enable the walls of the milk tank 3 to be cleaned
thoroughly by means of the spray nozzle 21.

The construction described here may form part
of a fully automated milking and cleaning system,
in which use can be made of an automatic system
for allowing access of the animals, optionally selec-
tively, to the milking parlour, an animal identifica-
tion system, a teat cleaning system, a robot for the
automatic connection of the teat cups, an automati-
cally proceeding milking procedure with built-in
checks on the quality of the milk and the develop-
ment of the procedure, an automatic feeding sys-
tem etc. The entire system is then controlled by a
computer, so that of course the computer can be
utilized for controlling the elements of the construc-
tion described in detail here, more specifically the
pump 12, the air inlet valve 14 and the three-way
valve 15 incorporated in the ring line 2.

The invention is not limited o the embodiment
described here and illustrated in the drawing, but
embraces all kinds of modifications, of course fall-
ing within the scope of the accompanying claims.
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Claims

A construction for milking animals, comprising
one or more milking units (1) connected fo a
ring line (2) in which a milk tank (3) is incor-
porated, whilst, near the connection of the dis-
charge outlet of the milk tank (3) to the ring
line (2), a pump (12) is incorporated in the ring
line (2) for circulating milk or rinsing fluid,
characterized in that, taken in the direction of
flow, there is provided in the ring line (2)
behind the pump (12), a three-way valve (15)
fo which is connected a rinsing fluid line (22),
at the end of which rinsing fluid line (22) spray-
ing means (21) are provided for cleaning the
interior side of the milk tank (3).

A construction as claimed in claim 1, char-
acterized in that the ring line (2) has a length
exceeding the length of the rinsing fluid line
(22).

A construction as claimed in claim 1 or 2,
characterized in that a milking unit (1) is con-
nected, taken in the direction of flow, to the
ring line (2) in a point behind the three-way
valve (15).

A construction as claimed in claim 1, 2 or 3,
characterized in that a non-return valve (13) is
disposed between the pump (12) and the
three-way valve (15).

A construction as claimed in claim 4, char-
acterized in that between the non-return valve
(13) and the three-way valve (15) there is dis-
posed in the ring line (2) an air inlet valve (14)
for the purpose of removing milk or rinsing
fluid from the ring line (2) or from the line (22)
connected to the spray nozzle (21).

A construction as claimed in any one of the
preceding claims, characterized in that the
three-way valve (15) is controlled by a com-
puter (24).

A construction as claimed in any one of the
preceding claims, characterized in that a milk-
ing unit (1) includes a robot for automatically
connecting the teat cups (4) to the teats of an
animal to be milked.

A construction as claimed in any one of the
preceding claims, characterized in that a milk-
ing unit (1) operates automatically and co-
operates with an animal identification system,
whilst the computer (24) of the automatic milk-
ing unit (1) and/or of the animal identification
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system supplies signals for controlling the
milking and cleaning procedures, more specifi-
cally for controlling the said pump (12), three-
way valve (15) and air inlet valve (14) incor-
porated in the ring line.
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